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RESEARCH OBJECTIVES
Surface energy and water fluxes are tightly coupled with

C O2 exchanges between the ecosystem and atmosphere. Other
s u r f a c e - t o - a t m o s p h e re trace-gas exchanges of interest in climate
change re s e a rch are also strongly impacted by surface energ y
exchanges. Further, land-use change has
considerable impact on the surface ener-
gy balance and there f o re the exchanges
of these trace gases. To investigate these
issues at the regional scale, we have cou-
pled the meteorological model MM5
with ISOLSM (Riley et al., 2002; 2003), a
land-surface model that, in addition to
simulating the surface energy balance,
p redicts gaseous and aqueous fluxes of
climatically relevant species within the
soil and between the ecosystem and
a t m o s p h e re. 

APPROACH
Here we describe a modeling inves-

tigation of the impact of the winter
wheat harvest on surface fluxes, air tem-
peratures, and regional climate in the
Southern Great Plains A t m o s p h e r i c
Radiation Measurement–Cloud and
Radiation Testbed (ARM–CART) region
(Cooley et al., 2003). We chose to study
the winter wheat harvest because wheat
accounts for about 20% of the ARM-
CART land area, and the fields are typi-
cally harvested within a two-week peri-
od. Two harvest dates, bracketing the interannual range in the
region, were simulated and compared: “early harvest” on June
4 and “late harvest” on July 5.

ACCOMPLISHMENTS
D i ff e rences in latent and sensible heat fluxes, 2 m air and soil

t e m p e r a t u res, and precipitation varied over the two-month sim-
ulation. During the first three days after harvest, midday latent
heat fluxes increased substantially, and much of the near- s u r f a c e
soil moisture was lost via evaporation. Over about the next two
weeks, midday latent heat fluxes decreased, as transpiration
was eliminated and evaporation was sharply reduced in the
harvested area. The concurrent increase in sensible heat fluxes
resulted in midday air- t e m p e r a t u re increases of about 1°C. A f t e r

the second harvest, air temperature and soil

m o i s t u re and temperature levels rapidly converged between the
two scenarios, indicating that the system has relatively little
memory of the early harvest.  

Changes within the harvested areas are substantially larg e r
than the regionally averaged re s u l t s
( F i g u re 1); further, there are some edge
e ffects. For example, latent heat fluxes
i n c reased and sensible heat fluxes
d e c reased in areas adjacent to the harvest
because of the drier air being advected
f rom the harvested region. 

SIGNIFICANCE OF FINDINGS
Simulations of the winter wheat har-

vest in the A R M - C A RT region indicate
that coherent harvesting substantially
impacts regionally averaged and local
surface conditions and climate. These
findings highlight the importance of land
use change on climate; in the near future
we will use the model to study interac-
tions between land use changes and the
changing global climate.
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Figure 1. (a) Differences (relative to the late har-
vest scenario) in cumulative precipitation and in
2 m air and soil temperatures averaged over the
ARM-CART region show four distinct time peri-
ods (solid bars at top). (b) Differences in 2 m air
temperature in the harvested area and averaged
over the entire region. Air temperatures were
substantially higher in the harvested area.
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